LESSON 4:

Key Al Terminologies:
Understanding the Foundations

As we delve deeper into the world of Artificial Intelligence (Al), it's crucial
to understand the key terms and concepts that form the foundation of
this field. This lesson will break down these key concepts in simple, easy-
to-understand language, helping you grasp the foundations of Al
technology—but note it is one of the more “jargony” lessons.

Don't be overwhelmed. The goal here is just to introduce you to some of
these core concepts, which we'll continue to explore and use in

subsequent lessons.
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Machine Learning: The Core of Al

Machine Learning is a subset of Al that focuses on the development of algorithms that can learn from and make

predictions or decisions based on data.

Key Characteristics:

e |earns from data without being explicitly programmed

e |mproves performance with experience

e Can identify patterns in large datasets

Supervised Learning

- Algorithm is trained on labeled
data

- Goal is to learn a function that
maps inputs to correct outputs

- Examples: Classification,
Regression

- Like teaching a child to recognize
animals by showing them pictures
with lab

Unsupervised Learning

- Algorithm works on unlabeled
data

- Goal is to find hidden patterns or
structures in data

- Examples: Clustering,
Dimensionality Reduction

- Like asking someone to sort a box
of mixed fruits without telling them

how to categorize them

Reinforcement Learning

- Algorithm learns through
interaction with an environment

- Receives rewards or penalties for
actions

- Goal is to maximize cumulative
reward

- Examples: Game playing Al,
Robotics

- Similar to training a dog with
treats for good behavior.



Deep Learning: Mimicking
the Human Brain

Deep Learning is a subset of Machine Learning that uses artificial neural
networks with multiple layers (deep neural networks) to model and

process complex patterns in datasets.

Key Characteristics

- Inspired by the structure and function of the human brain
- Can automatically learn hierarchical features from raw data

- Particularly effective for tasks like image and speech recognition

Components of Deep Learning

- Neurons: Basic computational units
- Layers: Groups of neurons (Input, Hidden, Output layers)
- Weights: Strength of connections between neurons

- Activation Functions: Determine the output of a neuron



Neural Networks: The Building Blocks

Neural Networks are computing systems inspired by biological neural networks that constitute animal brains. They are
the foundation of deep learning.

Imagine a complex web of interconnected nodes, each making simple decisions, that together can solve complex
problems like recognizing speech or identifying objects in images.

Feedforward Neural Networks

1 Simplest form of artificial neural network. Information moves in only one direction, from input to output.

Convolutional Neural Networks (CNNs)

2 Specialized for processing grid-like data, such as images. Use convolution operation to extract features.

Recurrent Neural Networks (RNNs)

3 Designed to work with sequence data. Have loops to allow information to persist.

Long Short-Term Memory Networks (LSTMs)

4 A type of RNN capable of learning long-term dependencies. Useful for tasks like language translation
and speech recognition.



Natural Language Processing and Computer
Vision

Natural Language Processing (NLP) Computer Vision

- Branch of Al focused on the interaction between - Field of Al that trains computers to interpret and
computers and humans using natural language understand the visual world

- Applications: Machine translation, chatbots, sentiment - Applications: Facial recognition, autonomous vehicles,

analysis medical image analysis



Advanced Al Concepts

1 Generative Al

Al systems that can create new content (text,
images, audio, video). Examples: GPT-4 for text

generation, DALL-E for image creation.

3 Federated Learning

Technique that trains an algorithm across multiple
decentralized devices holding local data samples.
Addresses privacy concerns in data-sensitive

applications.

Transfer Learning

Technique where a model developed for one task
is reused as the starting point for a model on a
second task. Saves training time and can improve

performance on small datasets.

Explainable AI (XAI)

Al systems designed to be interpretable and
transparent in their decision-making processes.
Crucial for building trust and understanding Al

decisions.



The AI Ecosystem

Understanding these terminologies helps in grasping the Al ecosystem:

1 Data Collection

Gathering relevant data for the Al model.

9 Data Preprocessing

Cleaning and preparing the data for analysis.

3 Model Selection

Choosing the appropriate Al algorithm or model.

4 Training

Teaching the model using the prepared data.

5 Evaluation

Testing the model's performance and accuracy.

6 Deployment

Implementing the model in real-world applications.

7 Monitoring and Maintenance

Ensuring ongoing performance and updating as needed.



Key Takeaways

Mastering these key Al terminologies is essential for anyone looking to
understand or work in the field of Artificial Intelligence.
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Foundational Concepts

Recognize the differences between Al, Machine Learning, and Deep

Learning.
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Diverse Techniques

Understand that Al encompasses a wide range of algorithms and

methodologies.
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Evolving Field

Be aware that Al is a rapidly evolving field with new concepts and
terminologies emerging regularly.
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